Two high-voltage-activated, dihydropyridine-sensitive Ca2+ channel currents with distinct electrophysiological and pharmacological properties in cultured rat aortic myocytes.
In smooth muscle cells, essentially two distinct types of voltage-gated Ca2+ channels have been shown, on the basis of their distinct electrophysiological and pharmacological properties, to coexist. Here we report that, in addition to a dihydropyridine (DHP)-sensitive, low-voltage-activated Ba2+ current (IBa,LVA), two types of high-voltage-activated Ba2+ currents with distinct waveforms were recorded in whole-cell clamped aortic myocytes; these were referred to as IBa,HVA1 and IBa,HVA2. They were investigated in cells where no IBa,LVA was detectable. IBa,HVA1 had a slow, monoexponential decay. In contrast, the decay of IBa,HVA2 was much faster and biexponential. In addition, IBa,HVA2 had more negative ranges of activation and steady-state inactivation than IBa,HVA1 and was more sensitive to the DHP antagonist nicardipine (concentrations for half maximum inhibition 0.2 microM and 2 microM, respectively). When using the physiological ion Ca2+ as the charge carrier, the decay of HVA1 currents was not altered, whereas both time constants of HVA2 current decay were accelerated five-fold. Moreover, permeability ratios (ICa/IBa) were also significantly different (0.2 and 0.6 for HVA1 and HVA2 respectively). IBa,HVA1 and IBa,HVA2 are consistent either with the existence and activation of two functionally distinct subtypes of the so-called "DHP-sensitive L-type" Ca2+ channel or with different gating behaviours of a single type of channel. Potentially, they may serve distinct biological functions and constitute distinct targets for neurotransmitters and drugs.